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在 12月，可达 10.0Sv，季节内变化主要分为三个阶段：10月至 12月流幅和流
速增大，流轴南移，厚度加强；12 月流幅、流速和厚度达到最大值，流轴位于
整个冬季的最南方；12月至 1月流幅和流速减小，流轴北移，厚度变浅。 
卫星轨道 12 号、轨道 190 号和轨道 114 号上的边界流平均流幅分别为


































The South China Sea (SCS), one of a few semi-enclosed basins on the earth, 
derives a lot of attention as its unique geographical location. Scientists have obtained 
some results on the SCS circulation, except on the Northern SCS boundary current 
(NSCSBC). Moreover, as with the absent observation, it is hard for researchers to 
understand this boundary current very well. In this study, seasonal variance of path 
and width of the NSCSBC are analyzed based on the along track sea level anomaly 
(SLA) from the satellite altimeter data. We also use the HYCOM global reanalysis 
data to confirm the variance of the profile velocity and the intensity of the boundary 
current as well as their inter-annual changes. In winter, the average intensity of 
NSCSBC is 7.0 Sv, and the maximum intensity appears in December, which is almost 
10.0 Sv. The seasonal variance could be divided into three periods: (1) width, velocity 
and thickness increase during October and December with the path moving southward; 
(2) width, velocity and thickness reach their peaks in December; (3) width, velocity 
and thickness increase during December and January with the path moving northward. 
 The average widths of the boundary current at tracks 12, 190 and 114 are 1.105°, 
1.132° and 1.160°, respectively. The main axis locations are 18.917°N、18.470°N and 
18.086°N, respectively. This means that the width of the boundary current becomes 
narrower from east to west, and main axis moves southward. In addition, the 
relationship between geostrophic current and topography indicates that the location of 
boundary current changes much with time in the south-northward. During El Niño 
years, the wind stress curl and the boundary current intensity are smaller than those of 
normal years, and the time reaching the maximum is a month earlier. 
 In this study, Sverdrup balance theory is used to analyze the forcing component 
of the NSCSBC and the relationship between wind stress curl, Luzon Strait transport 
and NSCSBC in the ideal terrain, which also ignores the friction based on high 
resolution wind data from CFSR database. There is a cyclonic circulation in the SCS 

















conclusion based on AVSIO and HYCOM database. The correlation coefficient 
between Luzon Strait transport and boundary current intensity is 0.68, and we also 
conclude that the Kuroshio intrusion could reinforce the boundary current through the 
sensitivity experiment with Luzon Strait closed. 
 Ideal model and sensitivity experiment through a 3D SCS model based on ROMS 
further illustrate that wind stress and Kuroshio intrusion are both main driving forces 
of the NSCSBC in the real terrain. Either of them could form this boundary current. 
However, the strength of current would decrease drastically with the absence of any 
part. 
 



















1.1  选题背景及研究意义 
南海位于亚洲东南部，东西跨度为 99°—123°E, 南北跨度为 0°—23°N，














































图 1.1 南海地形与海峡分布 


























图 1.2 南海环流（Chu等，1999） 
































外海最大流速高达 150cm/s。Zhou等[6]利用 2007年 10月至 12月布置在越南沿
岸的浮标得出， 冬季西边界流的南向流动起始于 15°N,111°E，沿着 1000m的
等深线流动至5°N，平均流速为49cm/s，最大流速位于11.6°N，超过了 100cm/s。 
南海西边界流在夏季流向北方，在越南沿岸分成两支流，一支继续向北流，








极子始于 6月，8月和 9月达到最强，消亡于 10月，滞后于风应力约 40天，越
南离岸风的强度和方向决定了偶极子两个涡的强度和涡中心的位置。徐佳佳等[9]












































































量，约为 4.5×106～7×106 m3/s。何琦等[28]通过 2006 年-2009 年期间布置在南
海北部陆架区域的 ADCP 观测资料，证实了东沙群岛西南陆架陆坡区域西向强流
的存在，且垂向结构具有显著的季节变化。马云龙等[29]通过分析 2012年 10月和
12月的 ADCP和 CTD资料，认为南海北部西边界流的流幅和厚度分别为 120km和
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